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Abstract

Abstract

This work aims to evaluate the phytochemical composition and biological activities of Cutandia
dichotoma (Forsk.) and Helianthemum lippi (L.) Pers.collected from the Oued Souf region in
southeastern Algeria, with a focus on exploring potential biotechnological applications.

In the first phase of the study, the preliminary phytochemical screening revealed that both plants
contain important bioactive compounds (simple phenols, flavonoids, tannins, etc.).Given the
properties and importance of phenolic compounds, we decided to study them chemically. These
compounds were extracted using the organic system (EtOH/H20) and the liquid-liquid extraction
procedure, using both ethyl acetate and butanol solvents, which showed high levels of total phenols
and flavonoids according to quantitative estimation.

The obtained plant extracts from both plants were subjected to chromatographic analysis using
high-performance liquid chromatography (HPLC) under approved experimental conditions. By
direct comparison of the retention times with those of standard compounds, 13 phenolic compounds
were detected at varying concentrations, including rutin, gallic acid, quercetin, and coumarins.

Biologically, the results of antioxidant activity tests conducted on plant extracts using chemical
methods (DPPH, TAC, FRAP) and electrochemical methods (cyclic voltammetry) showed that all
the extracts studied exhibited varying degrees of antioxidant activity for both plants across all
approved tests.

The results of the antibacterial activity study, using the solid-state disk diffusion method against
four Gram-positive and Gram-negative bacterial strains, also showed that all the extracts studied
exhibited inhibitory activity against the growth of some bacterial species.
Furthermore, the antidiabetic activity was studied through the inhibition of the a-amylase enzyme,
in addition to anti-inflammatory activity using the albumin denaturation test. The results showed
that the ethyl acetate extract possessed a higher inhibitory capacity compared to the butanolic
extract.

Within the overall objective of the study, which is to explore promising biotechnological
applications for both plants, the second phase focused on biotechnology through the biosynthesis
of iron nanoparticles, with an emphasis on evaluating their biological and catalytic activities.
Extracts from the two plants were used as reducing and stabilizing agents in the green synthesis
process, while the effect of iron(III) chloride concentration was studied to optimize crystal size and
effectiveness. The biosynthesized nanoparticles were characterized by transmission electron
microscopy (TEM), scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy
(EDX), ultraviolet-visible (UV-Vis) spectroscopy, X-ray diffraction (XRD), and Fourier-transform
infrared spectroscopy (FTIR).

The UV-Vis spectrum showed an intense surface plasmon resonance (SPR) peak at 296 nm. FT-
IR spectra displayed characteristic peaks between 431 and 518 cm™, attributed to the stretching

VI



Abstract

vibrations of Fe—O bonds. X-ray diffraction analysis revealed that the iron oxide nanoparticles were
of high purity, with particle sizes ranging from 13.03 to 2635 nm.
In addition, scanning electron microscope (SEM) images indicated that the synthesized particles
had both spherical and irregular shapes, with an average size ranging from 16 to 24 nm.

All prepared samples also exhibited the best antioxidant activity in the TAC and DPPH assays,
in addition to varying efficacy against bacterial strains, ranging from significant to weak, and
demonstrated excellent photocatalytic activity against organic pollutants such as methylene blue
and methyl red

Keywords: Cutandia dichotoma (Forsk.), Helianthemum lippi (L.) Pers., phenolic compounds,
biological activity, biotechnological applications, iron nanoparticles, catalytic properties.
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:(FRAP) i) Lol N1 3yl 90
3 83gmshl 530SV wislas 3,05 T Je FRAP (Ferric Reducing Antioxidant Power) jLis| sz,

«(Fe™) s s J) TPTZ (2,4,6-tripyridyl-s-triazine) 2 Lg  (Fe™) SO dpadk) dins i) e 2zl

dope§ ming L) L5 e

Llisl) (pH = 3.6) dzisus dosx 2> die Jelid) ¢lr| oz (Fe'2-TPTZ) oS15 3yl 0 15 Coke 1adas (3
[74]
i = Z | (1/ Z |
| x ("Jﬁr“\w/('“j | RS 7 ~\\1/(\“j
AN N AN AN/ ) N

\,
, antioxidant % N FA
_ Fe (i) > _Fem
N7 |N NN I NZ lN N l
| Na N | N\\I - | N\ N | NR [\ |
= = = =
e [ 4

’ '

Fe(lll) = TPTZ complex Fe(ll) = TPTZ complex

antioxidant

TTFRAP sasd) sl Y1 il g oy 2(19.1T) S0
P S el @
ml Lls b e 24 FRAP (2alS 0 2ml W) Glayy Img/ml ;S5 8348 aue S 0 Tml dsl psis
(40Mm) &lylS3,abl jaa 3 A (10mM) TPTZ e 2.5 ml ((pH=3.6 « 3ml) < i Jole s 25
ste B> 37 e 4ads 30 sl Jol) A% kil W w3ml s «(FeCl3.20mM)ekiuid dysls” s 2.5mle
WalaS Wz pasad . (UV-Visible) Skt fesl 593 i deolanall A&, semitd) Ol e fam

[76]

1Y =7.4693x+ 0. 1538
0.9 {R*= 0.007

Absorbance (593 nm)

T T T T T
00D 0.0z 004 005 003 010
Concentration{m g/m 1)

FRAP LY (AA) SppsSadll paad ol s 1(20.1T) JK2)
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L igileSs,eS) Ayt 2.1.6.4 11
D il Ay el gl Ay Jal) o0

(SLaS5,6X =l SAS) Potentiostat/Galvanostat/ZRA jler plissnl 25LaSy ¢S aulll o] &
s Gl e sl By ¢ ) O S o as Clab o 0S5 ¢ 25 Ml a3 85L0Sy oS a2 Ll
Buffer ) 3s» Jol# 5929 3 223 ok « (Hg/Hg2 , CL/KCI) moidl JUS g5 o ampe a3 U] BLOYL
F 230, ado gl Olea) debins <968 (KCI) poamsbisd) dyslS 8L| mo (pH =7 2252 %, (solution
100 MV Lay8 228 es 381y +1200mV 5 300 Cnv 32 3508 JE s 22 Bl i) Slimidld fms
Cutandia 313 % g)dll Sl Slalsnd 50S W Lokl §)adll Clas (3 s dalaS S 2 plasnls,
7 Helianthemum Lippi (L)Pers sdichotoma (Forsk.)
D LSl dalal et 2.6.4 .11

(Sl 3Lkl Lalsal) 2ol o awledl aesd) Gl aT (Disk Diffusion Test) o3 jlas) jles] Asd
78 3 a0 VL a2t GLLY s Lea) e e 3l 5,06 e dazay o
D gyt S O 2.2.6.4 11

(LA s Bmge ) S WS )l s gl g Jlis Yl dip b Jlamnaly LSl Bl el L) ¢
(ATD) Jsidl 3 g 58 LS

) S VLI (4.T) JgAs!

Sl it danb e ERPINIA RV
b el ATCC-35218 E.Coli
gl el ATCC-6538 S.aureus
v ATCC-9027 P.aeruginosa
G ol ATCC-13886 K.pneumoniae
D ol Ay b 3.2.6.4 11

D Olalsundl pd

a0y 10 mg/ml ;55 Jo Jse=l DMSO ol o Iml & elsies [ 0 10mg 2130 of Jsle p2d ¢
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20ml S oz S5 s, (Autoclave) dad) et 120 CO%)> )3 ¢ (Mpller-Hinton) s 13 42
okaz O UL dp e tidas g e 3 a
S i o

P 10ml o st jlas) ol 3 Leazgg dhadld LSl o S pmmis ol Srans 328 2 2ol 2l
ot a BEE1S jea dar pdii ibrnie Gl e Jgaol) b s 2 ¢ il rgdgniadll oW
eSS blagl gy o

o S e 3 Blagl LS Jo amn ¢ ¢S lall (3 bl ol a0z ¢ LS a0l ol e
e ST 3 060 Baly )l ey diodae boks [Sa e aslldl O)lis ol
D 2B pad o

o2 U3 darc120 °C3yl> s tie 04 (3 (Whatman 3) s 0) G)g 0 6 Mm ki 3pa o ol 3 e o2
C ) Lol 3 Ly 8 3y alsas (ST AN W1 210 mi s el
Dot ddasy ol B ag

sk (o1 St Wle 32 (55 e 51 (bl o) e aogiy wian Jaile Aoy danid) o131 A2
b oLk el 3l o5, dela 24 54k 37° Ca)l B> e oWl (3 sl (i BLLYI ao s IS ne 2483 20
o Fehl Lozl 3515
N L LTI

Badare 1 J) daesdl a8 o LSl el Cial o el LS Lol 8515 3 Lk 5ol ) o
G | RIRE RS FOVIVe LS L pSl sl e Ao gie ¢ 3394520

S il (BT Jois

b S sl (Mm) Lt 5,515 bl
EPRPEN 8§ mm - il
83902 14 mms 8 mm
o g0 20 mmy 14 mmg

I IREES 20 mm_,~ ;ST

g Sl 83l 2l 3.6.4 11
Cutandia s Helianthemum Lippi (L)Pers 3l ol alse L S »L sLall bl s e o2

Ol ks b e S3s. 5sSal oot s Lo szl 2l LI 0N Gy dichotoma Forsk
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Jhal Bl Wag b el STy oland abl s shixl 1) g SU W ol o ags ol de_old
.0- amylase
:0- amylase 4,b.1.3.6.4.11I

PSS el @
bl 3 .0- amylase bles Jo a5l olabued) abdl) 53 wad & ¢ Jeremiah (2018) ax,k) Gy
Dl g Jol 3 s i ¢ gl oMYl wlis 0 30 ml Ulo- amylase (o 10 pl 2lo) oz 2l Las|
¢ osst USTAL(A0UD) 2 % Gy Lad) Jok BLS| ane SIS da . 365 10 54 37 °C e folid) Lads (piad o2
5 (HCLIM ) Syglsyidl jam o 20 pl 8L5) 45 Ssge 3335 30 34l 37 °C wis oz & o bVl 5
35Ny Aol Bgb 20391 A3llae alisnly gl 580 e dnolanell Wil & L osil IS ) 55l CaslS 0 75 il

DAl gl atnl) gl ) Sl £ 177
[(%)=((A-B)/A)x100  (3)
(ErY) bles) waled dola) t A

. Al duslau) 1 B

Y—S1.11x+39.248
|r2=933s >

/

e

Tnhibition(%)
2 8 3 & g
1 1 | | 1

=
[=]
|

o
/
g
=

W
=]
|

0.0 0.2 0.4 0.6 0.8 1.0
Concentration(mg/ml)

T ol (Sl (6 St o) s e 1 (21T JSCEN
: SblgdW sstall e 4.6 .4 11
P S el e
] bl 3. o) ek bl e 33U Slalsral) 1ol 5530 wad ¢ Gheraissa (2022) 2kl Ly
o2 oo 20ug/mly aikis ST ddisl) dgiaa)l wlalsand) o Iml o0 (%5) J2dd) ol oo Iml Lls oz @0
LS. ygte 2370 die 3165 10 300 Sl plas (3 Lisead o £ ¢ 328515 50 27°Ciis o (IN) 2hylSy )
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DU ol e et oS S o e
[(%0)=((A-B)/A)x100 (4)

daledl duslazs) @ A
. Gl Lolan) : B
D asdully et 511
D SeaSI! 2SI s 1511

Cutandia dichotoma 5\l gsd (2N SUSh jan e (28U AgY1 islaSizdl LYl s
D AW (6.0D) sk 2 el S< Helianthemum Lippi (L)Pers s Forsk

Cutandia 9 Helianthemum Lippi (L)Pers 3t & Bud) oSl SLaS (a2S)) il 2(6.0T) Jgubd!

. dichotoma Forsk

Cutandia dichotoma Forsk | Helianthemum Lippi (L)Pers P RCARSY
+ + Sty phdl!
+ + Y gl
+ + Oy g2
+ + Sliglal!
+ + Slnainll
+ + A Sl 1y Y g gt
+ + Sty S
+ + SligyLe ST
- - Sylall gyl

D)l 33Uty (+)

dedl 35U ls ()
s Cutandia dichotoma Forsk 3 & ILail mally SLSU no SLuSI jamill il o bl
eNsieille olislall (g ileedl) @l 21 slea ol Lae\s LeHelianthemum Lippi (L)Pers
ol OlE e 39 Sl Sl ¢ el SOl ¢ by dls Vgl (olwziall (Ol sl 3l

LS (3 5Lk
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ol Ssdl o e (2022) sislesy Ibtissam Laib & G Al 2 ae Lede Lol Sl sy
Ngpadle Sbiglallc Slusldl ¢ Sl ¢ oNsudl) sy il gy Helianthemum Lippi (L)Pers
Sy (ol i s (2013) eyislasy Sami Alsabri U o6 &) aulal) me SIS s s iy
Ol ) SIS 3 ol Sl ol ) ¢ oV dlST: daidl LS e i se sy Jo il
12T gy i o IS

ISt =3 Ll 3 ey Bllai e pasied o Bpd) ldnal) e 3 Lo T L) 2 i) ol
@ el LS (A ol Oledl bl saal) oledl) SLLedy 5SS olslians Leadlad, Cooia sl il
eyl AL BLYL Ol 15T Jamsy ol dess Wy AR (2laly ¢ heatl) plall oo plad) o il e 20550
L5 ey
Dl jailadt 2,511

Cutandia dichotoma Forsk s Helianthemum Lippi (L)Pers 35 olalsuul asbpill jaslad) 05 &
(TID) Jyadt 3 Bgalade fuamild ladly.

Al aslad) (7.00) Jgid!

Awgyult LA U jalsnd)
Cutandia dichotoma | Helianthemum Lippi Kbl ailab
Forsk (L)Pers
6.40 5.88 20° C & pH )
L ms/em 4B
2.133 1.966
15.1°C

Helianthemum Lippi 31 salaal 156,680 1l8Wly aomgydebl o3 o 18708 ol ¢ «(TLID) sl G

Helianthemum Lippi a5zl sorg) Al oY i il e, Cutandia dichotoma Forsks (L)Pers
oAl pH aed el G (3 i B dagb (63 Loy e J L (5.88 119-20°C )\ > x> e (L)Pers
o) ) O ly aoga 5T g ) pis b 29 6,40 Ul 3,4 ax)> i die Cutandia dichotoma Forsk
Helianthemum Lippi (L)Pers _alsx.11.966 ms/cm La,us ied cdxle dib (sl S ablll o2 Lob W
Cutandia a3 O =25 @l ods.Cutandia dichotoma Forsk 2>zl 2.133 ms/cm Jle

oS ¢ Helianthemum Lippi (L)Pers: %) a5l ©UgY o Jol 185 Je 52 dichotoma Forsk
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bgailas e 5 a6 b sagnlll bl S ol 0slally ~SVL Glat L Lo Y ca5eSl LoganSs (3 Bblas
;o) 395,60 . 3.5.11

Cutandia dichotoma Forsks Helianthemum Lippi (L)Pers 35 olalsaul oVsaui) g0 pui5 &
(8D sl & mge el (1) 3y Bl L5y

oY) 3550 1(81T) Jp

Cutandia dichotoma | Helianthemum Lippi
Forsk (L)Pers .
)\}bﬁ\ ‘ALE.J\
R% m(g) R% m(g)
0.957 0.194 0.663 0.1326 AcOEt
(EtOH/H20)
1.728 0.346 1.55 0.31 n-BuOH
2.0
- 1.8 —-
- 1.6 —.
i 1.4
] 1.2 —-
g 1.0 -
] =
0.8 4
] 0.6 H
] 0.4
7] 0.2
0.0
AcOEt n-BuOH AcOEt n-BuOH
Helianthemum Lippi (L) Pers Cutandia dichotoma Forsk

s Helianthemum Lippi (L)Pers 3L wlalsaul oMzl 29350 03 1(22.10) S
. Cutandia dichotoma Forsk

el g Ml oMYl 3930 (3 Vs g L3 (22.0) Sy (8N st & w5l sl e
Cutandia dichotoma s Helianthemum Lippi Pers3ld 55 (EtOH/H20) (o) pllai (3 pdseed)
Cutandia dichotoma <\ 1.728% iy Eum 3930 i ol J5bodl wlalsann o bl o Forsk
3930 BT e ol olabses claw LGN 3. Helianthemum Lippi Pers <\ 1.55% s Forsk
c A Lo 0.957%¢ 0.663 Yo La)i iy o sennl

AN WA SN - OOt ISR (0 ESUN PRI S PN TP
b 835kl 1BLaS) Wil DSl 3Ll Anbally (ol SlnsSyuedl
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WY B L3y (L) oMYl 393 e ST IS8 S5 Ol e sen 3 Akl Gy lally LU s
LSS 45 DLl 5 @ Gl 9> s gly Al dneby (3sLoW) b Sl Bl ds Jan digd) Julsal
wailasy ol dbad) Wy U3y dalsnd) SNy Cudll o ) danys ) Ul oMV 5:US” (5308 LS
ieget dr Jo ol 55 e e ) Al LI n (R gmSdI-asll) alalosd) Sl plasan] ping ,abd)
I gy pal) Sl 3 1 s (3 0L sl AL Sl sl oDl [ e (LS e ]
tHPLC s1331 e ALl 318 gl S jlger dlawly & gl SASHall oSl 91 puidt 4.5 11
Helianthemum Lippi (L)Pers 33 Jstsdly Ja¥) ol palsiae 3 8350l (sidl) OUSH d ¢
A ) SLEAL Aol s as s aeyY 38Ul @, M 0 39 Cutandia dichotoma Forsk s

b Ll 2y S Sldans (9.T) Jgad

S o) Tl LS L FRUPES

(min) (ng/ml)

2.8 Gallic Acid 1

6.1 Chloregenic Acid 2
7.39 Caffeic Acid 3
11.48 P -coumaric Acid 4
13.6 Trans ferulic Acid 5
14.27 sinapic acid 6
17.07 Verbascoside 7
17.79 Coumarin 8
517 Isorhamnetin 3- o rutinoside 0

(Narcissin)

31.37 Quercetin 10
35.52 Naringenin 11
39.3 Apigenin 12
41.39 Isorhamnetin 13
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(b)

: 2
c 1 3 4
i
E Ed §‘_
F '| gosl:g
N, o e el-
$ r . _./

, (@) JeY ool « Cutandia dichotoma Forsk <l olalscas tlesleg S 1(24.10) JQJ\
(b)Jstsd!

b olabuad (HPLC) obY1 alle abll Wligly s ahuly all=dl bl &k s o
oo ¢l o (24.00) 5 (23.I0) A2 Cutandia dichotoma Forsks Helianthemum Lippi (L)Pers
LSy dergladl dazd) SASH e ik 1Y Jsbadly Y Slaed 3 diedl, degll dpadl olalbsed

OTT) Syt & oge 3o LS LS (13) 220 2905 o S @ il U5 o om0
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- HPLC #auly asudll olSall oS i) 2(10.11) Jgid-!

L guaall Olabsundl
<L) Cutandia dichotoma Forsk Helianthemum Lippi (L)Pers
il LS
AcOEt n-BuOH AcOEt n-BuOH
(ng/ml)
Gallic Acid ND 41.085 850.64 903.10
Chloregenic 1.829 7.631 ND 32.081
Acid
Caffeic Acid 0.581 1.030 18.58 32.801
P -coumaric 0.422 1.145 31.45 30.566
Acid
Trans ferulic 0.462 0.677 11.35 81.87
Acid
sinapic acid 0.2 19.63 ND ND
Verbascoside 9.817 2.462 203.881 107.36
Coumarin ND 4.749 55.62 27.19
Isorhamnetin
3- o rutinoside 1.821 ND 457.905 153.22
(Narcissin)
Quercetin 2.385 ND 8.477 ND
(Naringenin) ND 2.08 1709.6 ND
Apigenin 1.33 ND 1.93 ND
Isorhamnetin 1.016 ND ND ND

Helianthemum = & ) (HPLC) +15Y1 e dlild) Wlegloy ST alauly oS 5 osdl ol LT LS
: &w(10.01) JsiH Cutandia dichotoma Forsk <l i,lis igd)l oASA 215 ST 0™ Lippi (L)Pers
: Helianthemum Lippi (L)Pers <\ iy

b Y1 e b sl amd S5 b e LY il b el ST JYS
» Narcissin, 1709.6pg/ml ai Naringenin )z ST Jol 38T 20030l &gl Sl 1S 55
.(203.881 pg/ml sVerbascoside 5 850.64 ug/ml . Gallic Acid , pg/ml 457.905
:Cutandia dichotoma Forsk <\3 &b

e ) M el gl L) 505 alsins o (Y1 Sl (alsiis 25l il J3 s
-Apigenin , 2.385 pg/ml iz Quercetin )lge ST Spams 5:STrg Rt dSally asdll OLSL o STg 58

.(1.016.pg/ml .Isorhamnetin s1.33pg/ml
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dor gl gl ddoldllg 4 gadll LS L

L (TPC) 301 oY giodl) 408 ki 5.5.11

Helianthemum 33 5Ll olals woll ol o e el S Jaad sulal) geee D

¢ Ll el piladl, S Nl 38" L ¢ ¢« Cutandia dichotoma Forsk s Lippi (L)Pers

C(LID) Jstd 3 Lails

Cutandia s Helianthemum Lippi (L)Pers 3l <lalsanl 1S o¥sd)l 1.5 :(11.01) Jgusr!

. dichotoma Forsk

160
140
120

100

Cutandia dichotoma Forsk

. Forsk

3—»)).&\ Sl
Cutandia dichotoma | Helianthemum Lippi
Forsk (L)Pers Dbl plad
TPC( mg GAE/g) TPC( mg GAE/g)
136.58 +0.23 180.75%0.47 AcOEt
(EtOH/H20)
83.93+0.31 127.99+0.40 n-BuOH

200
180
160
140
120
8 100

==
80 4
60
40 -
20 4
T 0 T
AcOEt n-BuOH AcOEt n-BuOH

Helianthemum Lippi (L)Pers

Cutandia dichotoma s Helianthemum Lippi (L)Pers 3l olalsad 1ed) <o 1(25.10) S

S sdl) sl (3 M| s s (25.0) KB (3 sl (T1ID) Jodkt (3 &stl) ) I3 e
palsios Joew e~ Cutandia dichotoma Forsks Helianthemum Lippi (L)Pers 3l <lalsios s
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GAE/g tais &8 gy W oNsxdll 28" ST Helianthemum Lippi (L)Pers <\ &) <l
127.99+0.40 mg GAE/g :+ <8 &y B3l 2.8 J5bsd) Jalsas fonw o 3¢ 180.75+0.47mg
ey ST Loid o322 el LY ods alsvis Lol e & Cutandia dichotoma Forskold awdy Wi
.83.93+£0.31 mg GAE/g el 4 Joew sy Jsibsd) Lol 4,136.58+0.23 mg GAE/g + <)
: (TFC) LS olug 929 4008 &5 6.5 .11

Helianthemum Lippi (L) Pers 3l 35l olalsndd) jolanyl o8 Je 2lsccga ) slall soeie I 0
Jodl & Leasls & Lede famill mledl, LS s 48" Ol é¢ Cutandia dichotoma Forsk
(12.11)

Cutandia s Helianthemum Lippi (L)Pers 3l olalsaul S ol ) 3872 (12.00) Jgud!

. dichotoma Forsk

duwg ).\L\ <L
Cutandia dichotoma | Helianthemum Lippi
Forsk (L)Pers .
Sgb¥ plladl
TFC ( mg RE/g) TFC ( mg RE/g)
47.96+0.03 53.41%0.005 AcOEt
(EtOH/H20)
39.42+0.1 29.76+0.07 n-BuOH

60 60
50 50
40 40
E 30 E 30
201 20 -
10 4 10

0 0

AcOEt n-BuOH AcOEt n-BuOH

Cutandia dichotoma Forsk Helianthemum Lippi (L)Pers

Cutandia s Helianthemum Lippi (L)Pers 3l olalsank i35l sl :(26.11) JK&

.dichotoma Forsk
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IS o O (gt (3 M| Al (26.T) i) & o sy (12.0T) Jgtd) (3 9l gild) SIS e
alscis Joew Eo~. Cutandia dichotoma Forsk s Helianthemum Lippi (L)Pers ol olalsas sl
RE/g dets oy gy 1S ol il a8 ST Helianthemum Lippi (L)Pers <\ J&y) Sl
29.76 £0.07 mg RE/g + =48 &y B 2aS Jbsd) jalszs Jonw o 3 <53.41£0.005mg

S sz Lol oYl e alsiis L)l e w8 Cutandia dichotoma Forsk <\ awdl Wl
39.42+ 0.1 mg RE/g cab aad Joew s lly Jybsd) alsuins 4 47.96 £0.03 mg RE/g 2 )8 desdy IS
8uunS™W Balialt ddewalt (7.5 11
LleS 3. 1.7.5 11
:DPPH 33 yod3 4le).1.1.7.5.11

g8y DPPH" i Lt ded Ol fe il wlabsnlly aalell Ll Jamdl ol o8 DD o
B3Lial) 2lelil) 3,5 d ¢ gyl Dbl 585 AV DPPH o Jat ) il ol e Tl (3)a55M)
3 edd e 50 % et aa) snS Y1 Slsliae 1S5 e e &y ICs0 5SS

Cutandia dichotoma s Helianthemum Lippi (L)Pers 3l <lalsed ICso o :(13.11) Jgus!

. Forsk
:\.«oj).&\ Bl
Cutandia dichotoma Helianthemum

Forsk Lippi (L)Pers Rt ol
ICso(png/ml) ICso(png/ml)
77.37+0.005 4.2240.03 AcOEt

(EtOH/H20)
105.56:0.08 5.35+0.02 n-BuOH
46.43+0.01 AA
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(a) 100 100

| A AcOEt (R?=992) (b) v Ac OEt (R>=995)
904  y=7171.9x+19.753 y=132.97x+39.711
{ v n-BuOH (R?*=997) 904 A n-BuOH (R’=997)
80  y=7460.8x+10.093 y=132.03x+36.062
70 4 80
—~ 60 - ~ 70 4
S ] S 70
= 50 -
1 60
40 -
304 50 -
20 -
] 40 -
10 T T T T T T T T T T T T T T
0.000 0.002 0.004 0.006 0.008 0.010 0.00 0.05 0.10 0.15 020 025 030 035 040 0.45
C(mg/ml) C(mg/ml)
s Helianthemum Lippi (L)Pers (a) 3 <lalsunl DPPH' jdo Lt dd e 1(27.11) K00
.Cutandia dichotoma Forsk(b)
6 120
54 100
4 80 -
E E ]
\%f 34 \%_f 60
€ € ]
2 40
1 20 -
0 0
AcOEt n-BuOH AcOEt n-BuOH

Helianthemum Lippi (L)Pers Cutandia dichotoma Forsk

Cutandia s Helianthemum Lippi (L)Pers 3l olalsz.d ICso ;MJ il skesl 1(28.10) M\

. dichotoma Forsk

o OF L35 28.00) 5 R7.0D) olSKad) & amzsly ICs0 o) (13.00) Jaidl (3 B oadl wiled) SO

U Cutandia dichotoma Forsks Helianthemum Lippi (L)Pers 3\ J56sdly JaY) olaul olalsaas
ol OF 5 5SS 5Ll alad) 5l a5 &) [Cs b o sloxeYby . DPPH" A1 ik olid) s 3,
2 ICspie <, DPPH" A jdoll ade5 5,06 18T el Helianthemum Lippi (L)Pers <\ J&Y) Sl

-5.35+0.02 pg/ml; )6 i B e Jsbsd) alsias Jow - 3,4.2240.03pg/ml
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Sl adais 5,05 LSL;T JeaY) o el Lyl Jeew 238 Cutandia dichotoma Forske\d iy L
pg/ml cal iad Jom o g ol jalsr e als 77.3740.005 ug/ml —— <6 i DPPH™ &
.46.43 £0.01 pg/ml ; ICs0 desd Jorw g AA o I dalidl &)is &35 Al Bl 29 . 105.5620.08
) 5 Sins sl sl s §)a DPPH' A1 ol el oty 5,8 Ja¥) ol ol laline s gl
S jeddl Lt e 805 e jim L alladd) And) o3 By g o) g 2l SLSL e el s s LS
SIpppH°

Ol 0gl st e a5l wlalsandl 353920l wlSH 35 (TAC) suws Y whslal allay) )il S
o Jsb e polanal il s P 0l st s 0S5 ) 3 ¢ MO(V) psiadsll 0 1l Mo (VT)
el 695
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